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(54)Title: TONER AND TONER BINDER 



(57) Abstract 

A toner comprising a toner binder and a colorant, characterized by cwnprising resin particles prepared by extending and/or cross- 
linking a di^)ersion of a reactive prcpolymer (a) in an aqueous medium with an extender and/or a cross-linker (P). The toner has a Wadell's 
operational sphericity of 0.90 to 1.00 and is excellent in flow, transferability, hot storability, low-temperature fixability. and hot offset 
resistance. 
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10000, $f,t:»sb<tt20oo~ 8 00o©ffiffltre-;^ 

(ii) ©TKSSfiBtt 5 Jet±T* s c: t*«iff * b < , se.iw»^b<tt 
10-120, *#»cj?*u<tt20-80T*s. :i©«gfflk:-rsz:t 

(ii) 0Dg[ffi»jfiSto~i2o, »*b<eo~5o. $e.i'«^*b 

[I] K::fetiT. h:^-A<>:5^-®**^Xfe^.^ (Tg) tt 

ai!r 3 5-8 5'c, »*L<tt4 5-7 0TCT*s. 3 5x:et±»c-rs 
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z >::*5 ViT lOOOOdyne/c tts.i>^& (T s ) a?& 1 0 

o*CEii±, »$b<«i 1 o~2 0 o*c-cS2). 1 0 o*cj^±n-r*c: 
-1 6 or-efes. 1 8 o*c£tT»c-rsctT«s^^tt*«r6i±-rs. 

sttTT)J:»5iai'i:it**»*l^''*. WViSi:iStTstTT)®M (Ts 
-Tt?) tt 0 -CtiliA^jif* H'*. ;5 C » i b < tt 1 0 *C « ± T 0 . 

(T77-Tg) ttO~lOO'C*«»SbVi. SC,»Z»Sb<ttlO-9 
CCTfeO. #JC»Sb<tt2 0~80'CTfea. 

ifi-c^i>. ^#^tf)iz\t\ fi-if-yrf V V ^ ^ 7. - ^ yzf ^ '^j {? su. y 

H2G. D-y5>FB, □-jJ'S >B + , A-f :t h B 

V-r^., 7 a ->7:^>3^Jl'-« t!if > h:/;W-, 7' U U 7 > h i/" U 
— >, :7^7D->7:z>i^'J — >. :4-'fJP-fXD — GG. *-\'-fe:::/hYG, 
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( h U ^ U h K h U X X T U ;U . X 7^ T U ;w V X - h ) : Jf^ 
)Vti >m.T ^ F (x5^U>5^7S>-:^'<^x;i/T5 FZlf) : #U 
7 ;P -Jl' 7 ^ F ( F U >i U ^ F B6 F U 7. 7^ 7 'J ;U 7 a F 3i ^ ) ; :te J: 

v7;p^ji'^rF> (-:^xx7U;vy F ^ ^;!)^^^f ens. 

>i6XXxJl'Tfe«>. 

:^^m<Or? 'J ^7 7s<Om^s\t, S^40~160"CTfeO. »*b<tt 
50~120t:. $^JC»*b<tt60~90'C-CSSo a.^.*<40'C 

:;^»ffiiaT0D5£«i^f-3-^i'F:r7-fe->F*S3iu-^l'^^. 

Sfc» y i7 X ©suttee, J: 0 2 0 "CSSI/^SHETOSl^fit 
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LT, 5~1 000cps*<»^U<. Se.»C»St<tt 10-100 
lOOOcpsSr^AS^yi^^tt. W^yh^j-^-fe^/ 
hit. ^ffi^^tt'v{D|S]±^^lc2. L ti. 

tt 3 ~ 3 0 am 5K > »c * K « 1 0 ~ 2 5 ms ?6 X 5 . 

ffl-r * feT^ 

Ss^, it U 5^ ^l- ffi ^ IS ^ >ffiS-&*f* U V — , -^yyjJk^V 

TIEfEIB [HI ;fcJ;tf^5g [m] © h > £ 4i» <D 

ft r 
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(D : ^Wimnm im^^ti 9-1590 2^4>ffiici2®©:&ft) 

i^m^iz. mm»m. ttJgux, 

S g ^ ^ T » «^ ft » * I' ^ • 

# if *l 5 . 

•J-^TA, ;t U-f >R:M- 'J if) f il^a © t) T # 5 . 

»w [n] izc>viT^^-rs. 
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(a) e, ^ Si^»{*^€:Jg^$ -fr. (o) t # S »l i 1/ / ^ tt ^ « 
/^rc\t^mM (^) ©a*-&t>^t LTH. TIE®, ®i3.^f)^m^i ^ 

(13) t R*5iJItl;i<b-&«a (0 2) ©3fl*-&t)-e:. 

tt, -1'y->T4^— (ala) . T/D^/i^jb-fVi^T^-hS (ol 

b) , x#^->S (ale) , iSStTKttS (aid) :fe J; 1/ A ^ H 
m (a 1 e) iiHii'i^^i ^n^. ^ne«)o^»^l^«rit>©tt. (a 1 
a), (aib)i5J;i;(alc)TS0,^K:»*bi^t)®tt. (a 
la)*J:tX(alb)Ta6S. 
:/Dy^{b-fV->7*— (alb) tbTf4. -fyS^T^-hS 
7 i y - jUSI®{^, :r^vA» y P 5 ^ 3' A ^:Ty □ bfc 

(D 75: t' A< ^ if e. n 5 . 

Stt*:^S$^<b&% Ol) tUTtt, y D .y i^fc^nxv^T t> J: 
Vi3i?U 7 5 >S (3 1a) , jKU ^-JI^S (/31b) , >J? U ^)P;^jy;5' 

>s oic) ^j:i;*oid) ^t'*«^vf^n?>. ;in^(D-5^» 
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*bW^t)©tt, (^la), (^lb):fcJ:lX(eid)T*O.S^ 
k:»SLlrJ=b©«, (0 1 a) ^J:Zf (/3 Id) TfeO, ^JdffSLli 
t)©e, :;^D-;;i7fl:^n}t3j?U7i>S^J:l^ (J3 1d) T*S. 

(01a) (Oo*>. 3l?»J7S>3StbTtt. v'75> (0 1a-l) 
*3j:Z/3~6fifi*fctt^E-tiW±©d?U75> Ola-2) A^^tfen 

-:;75> (3 1a-l) tLTtt, wr]S®^§« [I] t;:ffll'^fc (b 
1) |p|«li^ t> ® At^llf 6 n, 3 ~ 6 fl5$fctt-t^n<li£;±«)5j^ U 7 5 > 
(eia-2)tbTB, (b2) iimmt£h(Di)^mVf i^m. ^Tzftf 

tLTtt. BaS#'J 7^ >StK^St 3 ~ 8 ©4r h >S ( 7 "t h > , 

>{t'^m. :^-^u-'/u >{b^«!j3a: e.ns. 
J}? u :r-;i'S ( a 1 b ) t lth. [ i ] {era li^jj? u 
(1) t ^«;&:t>®A«^>f ^ns. :ine©3^»*H'i*>©r4, 
Sc2~ 1 2 ©7Jl'+U>^'y (#fc:xg^W>i?f U u-JP, 1. 4 

- 7*^' >i^^-;i'. 1. % -^s^-^yiy^ — )^) ^i^zs\i7sy 3L ^ - )v 
m (^t: t';^ 7 X / A) (D7 )V^i^>:t^D-^ YfHa^ (Ifj^x^^ 
^>:^-=^^•t^'^ KSfceyofu>:t=^r-tf'f K©2~3^r;i/#i]n«i) 

/}?>J>i;i^*7"^'>?S (aic) tLTtt. x^V'>>?^;i--;P. 1. 
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y J- )], T 5. y . y O )V7 >tt a) : "f: y T S. y Zf o y i7 Ltzh (D 

^ yit^^ii^) (pt^'>'-;u, x^'/-;!/, -rv 

ji/*:/5'>. ^ ij t') Jtt f ^ tf e. ti s . 

gl)iiO@»'^ttS U -7- (a) *^3g^-rSSi4*ll-&#S (a 

2) tbTtt^ >^Oyi'{b$nTliTt)±l»75yS (tt2a) , tKSSE 

S (7 JPD -;Ht*SS^ J; 1^:7 X y -;Ht*ilS) (o2b) . ^ ;P 

(o2c) (o2d) &t**S^tf6n*. 

::n6.<0o'^»Sb^^t>©H. {a2a), ( a 2 b ) H $> 0 . l^iZtff 

:^ayi'^fc5^nfc75yStUTtt. 75/S*^h>S (7-th>, 
SttTK^^WS tEf&pltgntib^^ (0 2) tLTtt, 5i;y-fv'>'7 

^-hSI (02a) , 3j5UX:d? + -»J--fH3S (52b) . #»J*JU#>fi6 
IS (52c) , *l?UB6«i7K^1K (32d) ;feJ;t;3}^USEA7'fH5S (5 
2e) J5:t'*<^tfen-5. Ctl^ (D o t>ttft.Vi^^h(Dit. (5 2 a) :fe 
iUC(52b)T»0.^e)fc»^bV>t>®e, (02a) Tfe^. 
#'J-fV->7^— (0 2a) tLTtt, H!ffBf6§B [I] KlfflVifc 

U -r V ->7 ^- h (3) t Inl^Zl'foro^i^tf en, »^Ltit)<75*)|^ 

'J X# + 1J-'f HSI (0 2 b) tLTH. tJ? U 'J -> X - x ;i/ 
(X5^^>yj n-JW>?i^U vvJl'X-T'JP, 7^h^^f'W>i^«J=l — 
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;i/ V 'J -> V X - X Ji/ , k' :^ :7 X y - ;v A u V X - 7^ > t' 
7 7xy-Ji'F vd^'U ->v>ii^x-x;u. u -t u > h 'J y 'J ->v;wx- 
5^ ;i/ , ^ > X ij 7> u h - Ji' 5 ^ u V Ji/ X - 5^ ;i/ , 7 X y - Ji/ y 

^ ^ ^ /^r ,j ->c;;l,^_5-;W^b4*i;i t*) : i? X > :t ^ tJ" 'f F ( > :^ 

X > ;r + 1^ -f K , /\ + u- V X > >? :t ^ ^ -f H 3i t' ) f ^ ^f e n s . 

7}5U*;l'Jt5>IBS (32c) tLTtt, n^mmm [I] Klfflli^t^'J 
# U 3b;W3}? >ifc*i*«5 (fl2d) tLT«. tf O U FKtlTKtt^ 

if ^ ^f 6 n 2> . 

alKUK/N^-fKli (32e) tbTtt. 1312 (e2c) ©K/\7-fH 
R^SfTihffl t LTtt. ty-fV->7:^-h ( 7 U ;l"f V -> 7 - h , 

7xzi;i..>f V ->7*- hJft t') , t y xd?=^r-ti->f H ( >^5^jb^'J ->-:^;w 
x-7-;w^t') ^ ^yT5> (>'x^;i.7S>, s;^5^;i.T5>, 
;P7i>, )V7 ^>ts.^) : t y 75 >*:/a U^c t)© ( 

^5>{b^«5^a:) :^:y:r-;i' i^^y-)^^ x^'y-;!/, <yyp 
;ty-;i/, ^'^'y-Ji'. y / -)V : =e y zfi' > {zf^)V;^)vn 

(a) tw^mi^^TS/^rz\tmmm (3) trott^tt, 

2/1, »iL<ttl- 5/1-1/1. 5, $e.lC»*b<«l. 2 
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2T*S. ftl5, (/5) *«* (01e) (D«^ttzK«:2«5 
^7'HJ?>J"7— (a) tbxtt, 5i?ux;^7^;i'>'^W'!i5'jv— (ox) . 

X3j?rt^->»I§^U3}?U-7- (oy) Sr/7|5'J':7U'^>:/HJ?UV- (a 

z) & £*<^if^^i2». ::ne.<Dp-^Jff*H/ife©B:, (ox) RiX 

(oy) #K:»ibV»=b«)tt (ox) TfeS. 

jpyxj^^xJi'^i'^U-y- (ax) tbTii, M^fEW [I] Kifflvi 
fc#>j:<i--JU (1) t#'J*JWd^>i6 (2) ©S!g&«ft& £*«^»f bti. 

x#=^->«J!§:^U5l? U ^- (ay) tLTH, \f:xy / -)um ( tr 
«j<vv7*-h (3) ©a#ijn«j^t*7&*#fcf e.nSo 

(1) 43J:tX (3) tUTttffilSlieW [I] »rfflHfct>®t^e5ttt> 

© 6 n > » i *> ® t) 1^ St T * 5 . 

(ox) , (oy) Rr/ (oz) t'K:s;fc:i4SS^WS-&5:&j56t 

•&Wj^UX>^5^)1.:^H}?U-7-, se/n^< KS$W4?'JxX5^;i':/^Ji? 
U^-. 7KIKS-&^x#^->«8J81:j^U3i; »J -7-, X5l?:^->S-&^x# + 
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m^. ij^u*-;!/ (1) u ^jwd? >K (2) (Ditma^. *bisio 

Hi ;WsH 4^ vJVS [C O OH) W^gifc [O H 1 / (C O O H ] t b T., m 
^2/1-1/1, »*L<ttl- 5/1-1/1, $t,tCj(fib<e 
1. 3/1-1. 0 2 / 1 TfeS. *w©:/^JJ?U•7- 
Ji? u v-3&i{§ ens. 

5l5 U -f V ->7^- h t LTtt. ettS5E?B [1] »C ffl # U -f V -> 7 
^— h (3) tK«6;5i: fe®*<^tf en, »*Lu>t>©t)^eiTfei. 

- [N C O] t . tKSX-^WjI? U x;^7"JK!D*BIS [OH] ®^Mtk [N 
COl/lOH]fcLT. ji»5/l~l/l, »^L<tt 4/1-1. 2 
/ 1 , $ b L < « 2 . 5/1-1. 5 / 1 T^-S. fl!i©«lfi!ifiEi^, 
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8~2. sfflT&s. ±i5«SfflK:-rs:: tT, ( a ) it^/* 

(o) ©S^i^^^^Mtt. 3^5 0 0-3 0 0 0 0. jif*L<ttlO 
00 — 20000. $?,{3»^b<li 2000— lOOOOTfeS. 

(o) ©mfi¥i^»^Mtt, iSS^^tt V H :t7-fe hJg^iSK 
©^©®ji^*»b. fi^l 000-50000, »*L<tt 2000-4 
0000, S&k:»SU<«4000-20000-I?fe4. 

(o) ©^lUfiiSe, ioot:K:;feViT, ii^2 0 0 0xf?-fXJ^T, 
»^L<«i 0 0 oiJJ'fXEiiTTi^o 2 0 0 o#-fX£^Tic-r-5c:t 

T, ij>g©^a«iTiadE^i^^©->^-7^^ h:^-*<#en5-^,TifF^uvi. 

h V^Ttt, y U JJ? U V - (a) * # * J: * 

fSS-tirfc^li (I) *i h:>--A-f >y-jS4i'i:3:i5. ^ (I) ©SS^ 

<tt2:J5~l 0 0 0^. ^St»*b<tt3:35-1 0 0;5Tfe5. 

ifc, M7'W7};'J-e- (a) (a) t (/3) t©*^«E*l^4» 

-e©R*£:i^lc. (a) (0) t RfB L fil^ - i^^t>^^^ 

h^m<0 h^-n-(>i^-m»tLX. yUJTv'Jv- (a) ^TK^^flc 
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tpx'^^s.m^^if/^t^i-i^^sift^^'^rzmm (i) t^\z, w^k 
X kjj? u v--r&t)-^ (ID ^mmti>z.t-c. es^^Fftiiiix 

(I) t (II) t UTi^2» :i t*^<£S^«i4. 
Bi* y b ^ 7-t H4 S I' (I) SrJ^^T* 

(a) (II) Tfe^T^y H5i? U-7-ttSm©a^*<»* UUi. -TjS 

(a) *«#Ux7>7^;V'yniiU'7— (ax) O^^lctt. x^yH 
:i}?U:t — Jl/ (1) t#'J*Jl'7l?>K (2) t©mS8 

(II) jSiSi«#i4 t^sss^it'^s^*^ yju/w^x-v's 

>i7P-eh5?^7:7^ — (GPC) (Dd^DVhi)^vA»r;fel/iTa^lOO 

o~ioooo, »^L<tt 15 0 0-10000. $e.tz:»*L<e 
2000-8000 ©igHt f-i'^i-^S^wrs c: t*«if S UUi. 

(ID -&S*8^® (I) t (ID ©Maittt, 5 

-80/20, »*L<tt5/9 5-30/70, ^e,»Cjif*U<tt5 
/9 5-2 5/7 5. i}$K:iffSb<tt7/9 3-2 0/8 OT^S. 

*5E9J [ U ] K:i5iiT, h ±-;x-f >y-E!t»®:*j ^ x^^,^ (T 
g) HiiD?&35-85t:, »SL<tt45-70t:Td&S. 35T:a± 
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0IIz»C^ViT1 0000dyne/cin'tS:-5SMf (Ts) S« 

ioo'ceii±. »^L<«iio~200'CTfe^. ioox:£t±c-r 

90~160'C-C*S. 18 0 -CBlTC-rS :i tTfi©S^ttA<lfiJ±-r 

s ttT 7j J: D t U Vi. B:»^ilftx2>tTstT7j©ll (Ts 

I#iijf*b<tt2 ot:ut±-cfe5. ii©±Ktt«^fcis^$n;teVi. 
(Ttj-Tb) tto~ioo*c*<»*bo». ^F^»c:»*L<eio~9 

O-CT&O. i|#lC»SL<tt20~80'CTfeS. 

[D] K:fflViS7k?^Ji«:t bTtt. TkmSHT t>±t»*«. TKtS 

^fi?sy t uTttf6?9 en 
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Sfc, 9 :y ^ X S -fr-S :i t t>Te-5. ^7 y i7 7. t L T \i^m 

*^?8K::tel/iT. (a) ® » ;S E :fe J: t^/ ^ tt liS^g R IS t J: D 
fi£^n)t&^©&gtt. tjSPfefi^O® e., (d5 0) 

ttffi^ 2 - 20um. JtfSb<e3~15tfm> 5S iZtff^L < 4 ~ 
8 m T 35 S . 

e^eilSWfcJ^J^T feS ;it*«»*b<. Wade 1 1©!^ 

mnmmiivr. M'^ 0 . 9o~i. oo,»^b<ao. 95-1. 

00. 56»ZfiFSL<«0. 9 8-1. OOTfcS. ^fEWfCI^I'^TIi, 

:^mm [n] ffl K:j--©s3j* ?&iti9-rs. 

*li%«E«:4'T7*U>J? U V- (a) ^ & i& ^c^ U T fig ;5 -fr 

yujj^'j^- (a) tm<o h (m^m. m.mm, -^^umm 
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a ? -a: B J: 0 » S bl^i . 

^-r€-5. »Si<f®:&gi&2~2 OuInK:•r■5fcii)»C^ii3g•B:^»f5^3&^» 
lS]^-li•^lllr^C^>«8l^fi!ffl b/c«^. 0 $k S8c tt K ^ « 1^ 
S^1000~30000rpm, W^L<tt5000~2000 

ai« 0 . 1 ~ 5 5i^TJ& s. 

»{ai^©SgEtbTtt, 0~15 0'C(ttlET). »Sb<tt4 

0~9 8'CT'*S. iSS^aS^A^. ri/'Slt'J-^- (a) d^ett-S^)-®* 

7"^jJ?U^- (a) 10 0 gBk:**-r5*^ji<«:0^fflgH> iS 5 0 
~ 2 0 0 0 ffiSSB. »SU<H100~1000 mSSRT* S. 5 0 il 

n^j:u». 2 0 0 0 0 mass A s tsarW-c^ i^i. 
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I^j5f£a»i ( KxvJ^'^>•fe*>^-'^*>S:>- h U C?A, 7C7U;HSgfe:h 

$ ii-r -5 C t t>T^ 5)&<> i:lX/*fctt?Se«K*SS&, tt#i^56-r 

^S^A^h:^ — ®®^ffi*^^^fSl^''*• 
^> ffi 7&^* -> Y — t' Zt S ^'^^ » * • S « ffl « » .'^ 1 0 0 *C 5lc «S T * 

fc. (j3) tUT#u^ — oib) ^fflv^s^^tt. ^adwa* 

X > ^ fc* ^ e» ti s . 

« E T T tn JS L 1^ ^ -r . 

RJiSia§[a> 0~150'C, iff$L<e50~120X:Tfe-5. 
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ns. 

;^clc, 56?^ [ID] © h — >^'-t- ^''^ TP ^-rs. 
(i) or)o^'>V'^'>fea"^'^1*^^^*'-^^'^^''^ (i-a) tUTtt, 
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*SS*W-r*#U XXt^;!/ (A) t;|?U'rVv7:?^-h (3) t®R 
jisift, fe-svwi (A) h (3) t#U:r-;p (B) t ©R>&«|;^ 

^-h (3) ^:I^^JS;t)ro*^^^fe.tl, »*bi»t>®=b^«IT*i. >i? 

(B) *>«iSfEia [I] ©7t-;u^-Jl' (B) t^^^fe©*^^ 

(A) i. (B) ©tfc^tt. (A) ©*lfeS[OH*]t (B) ©tKHS 
[OH.lO^Stt IOHaI/ lOH-I t bX, a«l/0~l/5. ifSL 

<»il/0~l/3T2b-5. 

(3) ©ft^li, BUS^W [1] t IN C O]/ lOH] <h 

LT, a» 1/2-2/1, jf*b<tti. 5/1-1/1. 5, $e 

r:»*L<«l. 2/1-1/1. 21?*5. Sfc, (3) ©^^St> 

[ I ] t iBi«|-r*s. 

*RS^wr-55Suxx5^;u (a) tLT«. i^m^-y^ (i) t# 
u^Ji^Jt^^ai (2) ©a^^^T. (2) 4'©:^»;i'* + ~>;i'S.}: D 

*KS*w-rsj}5 u x7.x;w© 1 ^^^^fc D »c^*rs*KStt, s 

1. 8-2. SffiiT-fe^o ±fd®EBfC-r5 ;i t U^' >l£ft7J? U X 

:j?u*-;v (1) :fej;i;si^'J :^j;i'#>m (2) tuTtt, m^mm 

[I] © (1) ^^ZJ^ (2) tl^«;^fe©*«^tf ^n, »^LV^%©t> 
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^iJ^-Jl (1) h^^) tl )Ut^>m (2) ©Jt^t). B&afEI9 [I] 
<D 4i ■& t ^ «^ T * -5 . 

(A) ©5)-^fi> *KSfl5. KiiifeHlJK^W [II ©ii^tra 

kyjS'&T^tt^SE nfc# U x;^7^;i/ (i-b) tUTtt. -fVvT^ 
-hS*WrS7^Ux:;^7^JU7'U3}5U^- (a) t7 S.>m (b) 

(a) t (b) <l:©i^l&*^**fFXbt». 

(1) U >K (2) t ©S«&«5X-A^^S«fe7K« 

#WS€rWrS# U x;^5^;W*> $ 6 klJJ? 'J < V ->7 4^- h (3) tS 

±122}? 'J x7.5^ji'©wr LTtt. tkks (t;v=i 
- ;H4 tK SI S J: :7 1 y - * K S ) :te i Of iH -> ;p S £ A< 

#u:r-;w (1) . jj? u >R (2) , ji? u >f v >'7^- h 

(3) , Ta>IS (b) tUTtt. MB^m [ I ] © ( 1 ) . ( 2 ) , 
(3) . (b) t |^«>i t>©*«^t'f e>n, »*UVit)©'bl^«Tfe2>. 

2 e> tc, n 0 le w [I] izmntuRfBW^itM^mi'^ ^ ^ t^T- 
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-b) ^-C. .^7 1^7^^ t^fC-i? >fe^*^^tTt^Tfe J:l.>. 

ii^lO/0~l/9T*t), iffiL<tt 8/2-2/8, 
b<», 6/4~3/7Tfe«.. 

SKD^^mtbT. a«300~8000. »SU<tt, 400-500 
0, it$tiifSb<«600~4000-ei6-5. 

< tt2:^~ 1 0 0 o:)j, s etc»*u< tt3?j~ 1 0 o:;5T*5. 

jv (ii) tbT», sas ( i ) ©#'J x:^x;i.B!c»t^«^*U :t-JW 

(1) t7i?u*JW#>K (2) ii<omf&'^^n.iiiiim\i ^n. »*bvi 

(i) tl^^TfeS. 
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He^T3Eli-r t LT«. #'jx;^5^;l/ (ii) «:S«^-r 

i,m\Z. (1) . (2) ttt>{r#UT5>Sfctt75y7;H]-Jl'Sr 

Ttt. 1 1 ] ® (b 1 ) ~ (b 3) tmmu^ayifimvf^n^. 

.( i ) t (ii) ©sstktt^ mt^^:/ h^ytv h^iiz^mm^^^ti 

<£g^jg14®PStlS©S.^*^S- 5/95-80/20. »ib< 

5/95-30/70, 26 t»ab<B 5/95-2 5/75, ^ 
»C»*U<tt7/9 3-2 0/8 OTfeS. 

(ii) H, [I] dr;W/'?-SX-->3 >i7D^ hif77 

^_ (GPC) cr)^OVhi^^Al':fe^>T. 1000-10000, » 
SL<H 1500-l0000,$€.lCilfSb<tt 2000-8000 

(ii) ©*ssflfi> sflfi«fEW [I] t^mx'$>^. 

tin] K:*it«)v b:^-n<>3^-©**7X^^,^ (Tg) , 

(G- ) . (Ts-Tn) . (T7,-Tg) t>fg 

^ [I] ro^^t H^ffe*. 

t©S«^«l€:'rV*a>-:^'fVv7^-h-C':7l/^>flSbfc#UX7> 
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@b:7.7xy-JPAX5^V'>:t + U-'fH 2 =^ h'r V y ^ )vm. 

t<DS»^«5t. t->^7xy-;i/Ax5^u>*=^^-!J-'fK 2^;p«iajttt 
^^v*D>-:?-fV->7*-hT'>u^'><tbfc3}?»Jx;^x;ui:> fx 

;UAX^l'>:§-4^U--f H 2 )V H iO^ ii'r U y ^ )VeS. iKDM^S 

©t:;^7xy-;^Ax5^^>:r^-^^<H2^;^f^l]p!&t'f y ^^S'ji^k 

uxxx;i/t> t•x7xy-;^Ax^^>:^-=^^■^^'f H2^:Ji'MttJ«s>a:< 

©fX7xy-;i/Ax^i/>:r=^i}-'fK2^jw#in«!)/t'X7xy- 
;i'A:^Dtr^>^ + iJ'<H2^:-'i'#JP'fet^i^7:5';i'^/HT^-fe — ;wn 
A^a£»*!ai:«m»^«!)^£v7xx;i.;*^>i^<V->7^-hT'^^ 
^'XbbfcTjtUxXx^Vt. t*:^7x/-;WAX^U'>:t=^U--f F2^ 
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7:^ — h I- > (t ^ ^ y- }V t . t';^^!^ — Ji'Ax^u> 

®t'x:7xy-JUAx^u>:i-4^U^'fH2tJP<«HjD4fi)/t';^:7xy- 
;wAyDb:U'>;t-4^-tf-fF2^;i'ftlpig!jt5^i;':7^;H£t©S»'&fe«: 

i?72>T'i7U7fl:bfc7l5UXXxJWi:. t*X7xy-JUAX^l/>:t 

H2^rjp#Jn]«!i/t*:^7xy-;i^A:^nt*u>:t=^^ii--f F2^:;i/ 
a§)h':;^7x/-;i/AX5^V'>:^-^U--fH2^;P#lp!^/t:X7x/- 

i?7i>-e':7U7ft;L^c5i?ux:^5"jvfc. t'x^x/ — jWA:7^Dei/'> 
(g)t'7i7xy-;i'Ax^i/'>:i- + t)-'f H 2^:;wMlJP'Kji:7^U'74';i<'K 
$:> '\^1}-^5^U>£;T5>T'>l'7<kbfc*'JXX^;Pt. t:X:7x 
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iy-;WAyatru>:**ii-'fK2^:JPfJln]«itxU73';wKt®Mtt 

®t*7.3'xy-;i'Ax^i'>^=^^-y--fH2^;uMiiDiKjt'fy37^';i'K 

^^■t>-;A^w>-:^7s>T':7UT'fbbfeiJ5'Jx7.xJi't. t';^7xy- 
;i/Ax^u>:t=^^ii--f H2^jK>rni«!it'f V7 3';n£t©mte^«j^:© 

7KSfiS*=^'^S^ 'J ^-"^ <A) tt. :^^J*J^^^^>K (2) t * U 

H>a:t*4i^ai©x:^x;i/ft:»«l©#ffiT. i5 0~2 8 0x:cjhi**l. ]R 

C7 U'iS' >ie^l?^tt^ti:t Ji? U XT-^^JU (i> 5 0 ~ 1 4 0 t: JCT. 

(A) ^^xftitmiz^K>m\'^i>^^')^-)^ (B) td? U -f V ->t:^^- h 
(C) SiSfbS-Bri c bii-S. R^S^^ISl::, if S t J; 0 ^ 
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(-:;>5^;i/*;l/A75 ^ 5^ JU7 -fe h 7 S H jS: t*) J:ixx--5^;u 

^ (xh^th'P7^>^tt') S:.!f©-rv->7^-h (C) K^^LTT 

-f V v7^- hS*#T5!|?U x;^x;l'y P# U -7- (a) «50~ 
14 0'CtCT. l5IB*KS*WrSJ}5U.x;^5^;HC7l?'J-fy->7:?^-b 

(3) s:s:js$-&s:itT#e>nso R^s^-e-siski, !K'.MK:J:Dsa 

+->l^>jai:) : ^ y-ym {7-b:h>, ;>^5^JWxy;i/yh>. 

(i?^^;p!^Jl'A7 5 K. 5^;u7-fe h 7 5 K ^ if) :feJ;iXx-5^;w 
^ (7^h^tHn7^>rj:t') Zlt'G)-fV->74^-b (3) fcWLT^ 

C7U7i^^T^14$nfc#Ux;^5^Jl' (i) «, (a) E7 5.>m 
(b) t^50~140T:i:iT. jeMllZ J: 0^^0#«ET»3JK*5^?«5 
i ,5: K: J; omens. Plflg^ t U T , ±^ (a) ©Siil^lc 

^ftSnxi/i^iVi^ 'J xjj^T^JU (ii) ti. tKKSStWT 5# «J x;^7^ 
;u (A) t |5|«iyi;5ftT# ens. 

(i) t (ii) ^m^-t^:^mtLX\t. (D (i) (ii) €: d 

(ii) ^wni!ivmrj.E<Dmmwi^m\>^xmmm'^ri:^mrs.iii)^mii 
ens. ig^G)l5^zi&g[*ii5 < -r 5 t xx7^;PXlftSJ&K:<t 0 (i) t 
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(ii) (D!glft*«e-oTb^^i. fig^^it tB* -5/ h :r 7-fe htt*< 
(i) t (ii) ©glPJS***^:^*®^' 3lc»«l«S>5^ &S?WS:S*-r* 



->7 - >:/Jl/-KRO/^6^/aj|Sgfefg (**) S 
:to-#>y7yi'/3gfe?W/=.IHb^ («c) SMAlOO 
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ST. — — ^'f H 1 0 

nD^y;i'v'J*/iS5Sj<k?Rl/B*7XD-:^;i.S7XDi;;i.R9 7 2 



IIJ60»I I -1 

;l.AX^l^ >^=<^ii--f H 2^)Vf=tl!a^ 3 4 3 >r V^^'JUitl 6 6 SB 
$ 6 Iwl 0 - 1 5 mmH g T 5 l^i'S:^, 1 1 0 "C 

0 0 0©':7^3'>^tt'l^UXX7^;V'(i-l) Srf^fc. 

JiSB t ^® t fT 7 31 y-JWAX^U>* + t}--f H2t;K^ln«)5 7 
095. X W :7 5^;H6 2 1 7 g»*«ffiT. 2 3 0 *C t? 6 l^iaM«5^ b , G 
P C tr- ft 2 4 0 0 , 7KKS#51> Bft-liiB 5 ©fgtt^nxViJiVi 

C7U^>2ftt*UXX7^;l' (i-l) 2 0 0g|5t^ttStlTVi&Vi3j5 
UXT.T-;!' (ii-.l) 8 0 0S5*»Kx^;W 2 0 0 0SSK:«». il^U. 
J, (TBI) ©»Bjx5";i/^«c*^fc. 

-g5Mffiaj^l/> h A-'f >5''- (TBI ) T g 5 5 

■C. T7jttl28'C. Tsttl40'CTfc-3fc. 
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t-_;^t,-l^gK:B3£fl) h >y- (TBI) ® »gE X 5^ « 2 4 

08B. e^Slt bT© h U ;>i5"o--»l':^D''^> H 'J 5 
S-C, ^S6«iS24cps) 2005. 7 " > ^ - K R O 4 85 * A n . 
5 0T:»;:TTKiCil^^:5^-t^ — Tl 2 0 0 0 r prnTiei^L, ^ — JCS 

0 XSKSSE 2 9 4 K 5" -> > "tf > ^J' * > K H 'J 'i' ^ 0 . 2® 

*Ani^-ic:S#?bfc. ^Vi-C 5 o"CK:#iaL. T KS*^ 5 =t^-tJ--T 
12000 rpmlriiJ^LA**^. ±Sh:)--«^S«^fiALlOi^ 

i)-Sib, giSd 5 0 6 M h :?--ei^€:t5^c. :3ViT. h:?--«i^ 

1 0 0 sp»:i3 D-f ^^;w-> 'J * 0 . 5 S5 * -y- > y ;w 5 jhc tjb^ u t . * 

fEqgoh:^- (T-I 1) S^fc. h OUfflSJJ^Ybfi^tt 0 . 9 



^lfi«»Jl-2 

98000<D';7U3'>^145l^'JXXxJl/(i-2) «r#fc. 

^ 9 6 6S5i&^ffit«l tl^^lfcSffi^L. t--i^»^a4 3 

0 0. *ffiS<lij2 5. Sffli 7 ©gEtt^tlTVi^VisJ? U XX5^;p (ii- 
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2) ^nit, 

':7l/^>fEftJl?'Jx;^xJU ( i - 2) 2 5 0®t2Jtt$nTV»;4ti7J? 
ijX7.7^;i' (i5-2) 7. 5 0g5$:»gtX5^;l'2 0 0 0a5fr»#f, Jg'&U, 
,^^_,>(^>^— (TB2) ©SlFffiX^'Jl'^aE^&^fc. 

h:>--A^>^^- (TB2) €:m8iU;fc. TgKSS 
■C. TnttiaS-C. Tsttl52"CTft^rc. 

«;K25cps) fciftK., mm^m^^Tf^^^&m^ 6 ox:iz^^z>sk 
^mm 1-3 

JUAX5^W>^=Mt-rH2^;K^ilin«)724^, -fy7^'Jl^K 276a5 

{frb, $ e. K: 1 0 ~ 1 5 mmH g ©MEET 5 I^ISIR^S U fc^, 1 6 0 *C 
^T?&aiLT. CinKlS 2 gE©«S7K7 ^'^l/KSrHnx.T 2 I^HR^SLfc. 
^^Cl^T. 8 0*C*T-?&«JU. i!ilFmx5^;m^»3T-f V*0 >i?-f V ->T^ 
— hi 8 8gPt2i^faK*c>^fT('Wy->7^-l-^W>^UJl^'J^- (a 

1 ) ^mtz. 

*UTyW5l?UV- (al) 2 6 7Bi5t'fy*D>>'7=>14^* 
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5 0'CT2i^^s*t;s-&. mm^i^^^me a o o o <oo ur^^t^^j 

ULT.v'JV ( i - 3 ) ^mtz. 

SO-Ctre^^mffi^b, *V^1!10~15 mmH gOMEETSI^^R 
>fc.UT, tf-i' i^i^fi 2300. *eSflS55, g[«lii 1 ©^ftStlTV^ 
aVijJfijXXx^W (ii-3) 

c;i-T^tt#ux;^x;u(i-3) 2oog5t^tt^nT«.i&i.^3};u 

x;^5^;W(ii-3) 8 0 0^*»KX^Jl//'MEK(l/l) ig^^»l 
2 0 0 0 a5CS«?, ig^b, h:^-/W>5^- (TBS) <7)RKX5^;U/ 

M E K^«ES:#fc. 

-gJSEaJib, h:^-A>f>y- (TBS) «rmi8lb:fc. Tg«5 2 
■C. Tnttl23'C, Tsttl32'CTfe-pfc. 
( b :J- — ®(^*) 

(TB3) flDWKx5^;i//ME KSgfiK?r^JS«y I -2 
I^^C h:h-<kU. Sgd 5 0*« 6 Mm©*:fl^G) (T- I 3 ) 

1 Kis^-r. 



1 -4 

^Sg0iJI-3t^lItbT, t'7.7x>'-;l'AX^V'>^+t}--f H2^ 
;K=flll!» 6 6 9 BB: ^ V75'JW» 2 7 4 ^ .t * * h U ^ 'J y 
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7KSS-&#:^^3j; u V- (or 2) ^ntz. 

^)^^S 7 9 0 0 0 ©":? U7^tt5l? U x;^x;i/ ( i - 4 ) 

»>W'7Sttj}?UXXxJl'(i-4) 2 0 0StlltfitfdI-3"C & J«.L 

^li^tlTli^il'^^UXT.T^Jl' {ii-3) 8 0 0g5«rl»KX^;l'/ME 

K (1/1) S^^aH 2 0 0 0 a5ICS»?, S^lx, h — ;t-f >3^ — 
(TB4) 0DeiFiSx5";i//M E KSSt*^fc. 
— SJiSEltiBIb . h:?- — A-f>3^- {TB4) Sr^BIUfc. TgH52 

r. T7}ttl29T:. TsttlSirTfeofc. 

(TB4) (omiSLJ^^JvyuEKmm^mmm I -1 t 

mm\Z h± — itO^ egd5 0*^6tfm©*fe5a®^:^— (T-I4) 
ikKt««I-l 

fx 7x y -;i'AX^ U >:t^-y-'f H 2=t)lM1am 3 5 4 ai^ J:lK-f 
V 7^ 1 66gP^>'>^5'^l'^>^^1J-'f K2gBSrMiitbTmiS'& 
mS¥J^»^a 8. 0 0 0 ©ikte h:J--/X'f (CTBl) 

itl!th:^-/^''f>:5^- (CTBl) ®Tge57TC, TtjUISGTC. T 
sUlSSTCTfeofc. 

( ^:^-©f^^^) 
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If-^-l^gCSISOtbfe >i?'- (CTBl) 100^, Bf«x 

^)Vmm 2 0 0 ^. ->7- >yjl.-KRO 4a5S:An, SO-CKITTK 
iC;*^S+-ti---ei 20 0 0 r pin-T?«*^L. J^-lcJg^, i^tS[$-&:fc. 

- (CT- I 1) h :^-6^®^«39{J^<kStt 0 . 9 8T*^fc. 



f-l~IV-4;teilXltl9t«lV-l 

>i/- (TBI) ~ (TB4) ^ lilt h ± - >'W 
yy- (CTBl) ^lOOSB. y<J-feU>^'J'^'^^-^7a5:fe±^X'>7 

->:/;i^-KR0 4g8^Teo:*j£Th:J- — -fbi^fc. 

S-r, 'N>->x;i.5^-y- (H#Hffi<tX« (ttc)S FMIOB) Srffl 
i,.T?>fflig-&bfc^, ((*fe)?6MS! PCM-3 0) TiSat 

I^(^)SI MDS-I) T-»iiUSgd 5 0 5 ~ 2 0 Mm© h:^- 
«L^*^fc. 1 0 0 8B{ZD P'f ^^JVv' U * 0 . 5 SS 

$1t>y;i'2;PK:TS^L-C. (T-IVD - (T-IV4) feJ; 

t;tfc«h:J-- (CT-IVl) ^%rc. 



(h:^-/^'f>^-<^a'3t) 
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> (MEK) iffcT, 1. 4 -:^iS' >i^^-^l' 7 gBiS ilX'f VJi^ P >S'* 

^g68000©'5W5'>^1i^'JXXxJl' (i-5) ^mtz. 

0 i^^ >^&.^-'} JLT.y' }V ( 1 - 5 ) 2 0 0 S5t^liS«y I -2T^«b 
fc^tt$tiTI/»JiV»^'JX^v^;V (ii-2) 8 0 0 «%m2S« 1 - 1 1 1^ 

m\zmm^^ m^m^i^> ^mm<Dh-r-j-^^ >y- (tbb) 

>\t^m ( /5 1 ) 't^fe. 
h-*-rtK:'fy->7:^^-h^W:;i^U'5^'Jv-(oi) is. 

^ ft 3 n T I'i # 'J X X 7- JUt" -y H # U -7 — ] ( i i - 3 ) 6 4 95 , » 
jKx^;P7 8. eSP^An. ffi*^L^»PLfc. *t»T-. 'Oi'XUXU 

J,_;^5^^,^/^;/^^-h2 0Sli. -> 7 - > - K R o 4 SP * A n . 6 

0*C»CTTKSj^^:5^U--T1 2 0 0 0 r pmTfllf^L, i^-lC 
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fc. zn^ hi--Mnmm (sn tr^. 

l£-;^-rtt>f:!->5^^*7 0 ess, A^f Ko^->7A^-f h 1 0% 

@®« 2 9 4^. H7'->;u-^>-fe*>:^ J^*>pe:^ h 'J A 0 - 2aj^A 
ni^-»CS«b^:. ^l»-C6 0"CK:#fiU. TKic*^ = ^■t^--el2 
0 0 0 r pmKim*^ bttd^e., ±ah:J--«8®fi£ (SI) SrSAUl 

iJfe^- ^^Lfcg, B*»SL. tigd 5 0*«6 urn© 
^^^fc. oi^iT, — e[^lOOg5fc:=)n'ry;U->U;t70. 
-y->y;v5 jncTS-^ UT, :^mm<^ (T-ni) ^^fco 

(T-ni) fp<D h-)--^^^ >y-sSL»(D. ss¥i^«--?fitt 

14000, St¥i%»^Stt2000, (Tg) tt52'C 

iiii6i«n-2 

t* — * — t'9C::/W'#U"7— (o2) 15. xyH4?U"7— (ii 

-3) 6 4^, »ax^;W7 8. 8S»«:An, ttJtbg»Lfc. ;J:ViT. 
l^,j_ji^O_;l^yoA>h'J'<^^— H2 0®. v'T — - KRO 

4a5^An, 5 0*Ck:TTKiC*^i^U^--ei 2 O 0 0 r pm-cmW 
L, fc. -^^SXk^ife (3 1) 2. 4 

BP* J;t;>^ ^''^'^I'Z 5 > 0 . 0 3 6^i:ta^mM^'&rCo Ctltihi- — 

i^nmm ( s 2 > t-rs. 
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mmn-i tmiSkizLx h-r-ith. egd5o*«6 m in©*swo h± 
— (T-n2) s^fc. 

(T-D2) 41® hT^-M-Y >^^-b£«^©. SM¥l^i>^FSB 

1 8 0 0 0. a^i^i^^me 2 000, (t g ) « 5 2 r 

;^AX5^^>5^■^1^< b* 2 ^ ;p#lip«b 72495, 'fV7^';n8 276aj 

i5J;tJCv:/^;V5'>^=<^-y-< H2SItAn, •^mT?2 3 0*CT8I^Pb1.S 
fSL, $e.K:lO~l 5mmHg«)«ETK*Ufe*<?.5I^ISIR!t;b:t 
^. 1 6 0 "C *T?&ai LT. ;itHC 3 2 g5©«87K7 JVS«:JlDz.T 2 IBf 

HR^i-fc. *«'^'^?' 8 o"C*-c?&aib, h;i.x>tf'i'T'f v*n >v? 

^V->7^-hl88®t2 I^^SiSl^tT^imS^J^^^^fi 1 3 0 0 0 

±at^«tt'>^7xy-;wAx9^u>5j-:^i}-'fH2 t;KrHjpi»6 5 

455, 5^ 1/ 7 ^;Hlv?^^JI^XXx;W 5 1 6 ^$r^aT, 2 3 0"CT6 
I^Haa8-&l-. 5>:V»T1 0~1 5mmHg©JilETlK7KU^*«e.5B$ra 

4 ) « ^§ . 
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t'-*-rt»C^IE®:^U3i?'J-7- <«3) 15. 4g|5, xvH#U^ 
- (ii-4) 6495. hJWX>4 0gB^^l/pl5^Jl'X^;Vy h > (ME 

K) 4 ogj=&An. mwi^mmLtz. i^t^T, 'o^s'x u x u h-jwx 

h h 2 0 BU, y 7->>^^l'-KR O 4 aS^An. 6 0 "C T 

TKiC*^:^ ^•t'"-'^^ 1 2 0 0 0 r pmTSJtU, i^ — KlffifIS, ^ 

1 1 000. S5{£i^5).^Stt2000. ^f^Xfe^J^. (Tg) e52'C 
^li6«in-4 

JK*llD«il6 6 9 815. -f V7 5';WB6 2 7 4 BB* J: S5* h U ^ U h K 2 
0 ^*m*g-&Ufc^. V*a ^i^-f V v7^- h 1 5 4aj*R>s$-B-. 
mS¥l^^>^S 15000®-f7->T^-KS'&W:/^sl^'J-7- (a 

4 ) ^mtz. 

t-_:^!j-I^K:|iIIB<Dym?UV-(a4) 15. 5gP, x-:/h*5l?'JV 
- (ii-4) 64SS. h;l'X > 4 0 g^^-klXME K 4 0 ^£ An, SJ^ 
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2 0 0 0 r pmraitb, ^-izmm, ^^^^rz. mmiz. w^mt 

- (T - n 4 ) 

(T-n4) A-f >^'-i«»©. mS¥i^»7-Stt 

1 4 0 0 0 . S¥J^^*^fitt2 0 0 0 , (T g) 5 2 "C 



( 7* U 7l5 >J ^ — © © ie W ) 

;^j-y:c?^5-;V5^>'*^-U-'f H ZgU^Atl, SET 2 3 0 X:T8iefKS 
sen 10-1 5 mmH g©«E-eR*U^*^e.5l§raR^L>£: 
1 6 0'CaT?&aJUT, mS¥1^5*^S 9 0 0 0 CDtKHS'&W^^V' 
4? «J -7— ( a 5 ) 

t-_;^-f»9»Zntiaroy 'J ^- ( a 5 ) 15. 3 36 , 5^ •;/ H tJ? U "7 
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